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Percutaneous cholecystostomy (PC) has been used in the management of acute cholecystitis and biliary
sepsis in patients with severe comorbidities where emergency cholecystectomy or open cholecystostomy
are considered to carry prohibitive risks of mortality. We reviewed three consecutive cases of elderly
patients with biliary sepsis presenting acutely to our unit who were managed successfully with this
approach, and present herein these cases and a review of the literature.
 2009 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Acute cholecystitis (AC) is one of the most frequent causes for
acute general surgical admission, with 50–70% of cases occurring in
elderly patients.1 The mortality risk for a single attack of AC
increases exponentially with age from 2.8% in the general pop-
ulation to 11.4% in those over 80 years.2 Treatment choice and
timing must be individually tailored based on age, comorbidities
and severity of disease at presentation. The majority of patients3
respond to initial conservative management and subsequent
deﬁnitive cholecystectomy. However, failure of conservative
management can result in complications including perforation or
gangrenous cholecystitis, often requiring emergency surgical
intervention with reported mortality rates as high as 30%.1,4,5
Another subgroup are profoundly septic and may have organ
dysfunction at presentation and require consideration of emer-
gency intervention. Alternative temporizing strategies to laparo-
scopic or open gallbladder surgery accordingly has a rationale in
a subset of predominantly elderly patients presenting with life-
threatening sepsis from gallbladder disease.
Percutaneous cholecystostomywas ﬁrst described by Radder6 in
1980, when he performed the ﬁrst ultrasound guided PC for the
drainage of a gallbladder empyema. Since then, several studies have
conﬁrmed the efﬁcacy of this procedure.7–11 Percutaneousx: þ353 1 454 6534.
ard), reynoldsjv@stjames.ie
ciates Ltd. Published by Elsevier Ltcholecystostomy avoids the use of general anaesthesia, invasive
surgery and attendant risk while effectively managing gallbladder
disease in critically ill elderly patients. It may either be used as
a deﬁnitive treatment or as a temporizing measure, allowing for
medical optimisation prior to undergoing interval cholecystectomy.
2. Patients and Methods
In this report we present three cases seen in one month in this
unit that were managed successfully with this approach (Table 1),
and review of the relevant literature (Table 2). References for this
review were identiﬁed through searches of PubMed, MEDLINE and
Current Contents using the search terms ‘‘percutaneous chol-
ecystostomy’’, ‘‘elderly’’ and ‘‘acute cholecystitis’’. References from
all identiﬁed articles were investigated for relevance. Abstracts and
reports frommeetings were not included. Only papers published in
English between 1978 and 2008 were included.
Each patient was admitted acutely to our institution: all were
over 89 years of age, met the criteria for septic shock and had an
ASA grade of ___ or above. All patients were considered to be of
extremely high anaesthetic and surgical risk, due to a combination
of their septic shock and complex medical comorbidities. Each
patient was resuscitated and transferred to intensive care. Their
septic shock was managed with a combination of intravenous
antibiotics, and full system support. They all underwent emergency
percutaneous cholecystostomy under radiological guidance within
12 h of admission. Cholecystostomy was performed, following
informed consent, under local anaesthesia and using computedd. All rights reserved.
Table 1
Clinical and laboratory parameters pre- and post-PC in the three patients.
On admission 24 h Post-PC 48 h Post-PC
Pt 1 Abdominal pain Yes None None
Temperature (C) 39.5 C 37.5 36.3
Blood pressure (mmHg) 88/48 mmHg 108/76 mmHg 128/84 mmHg
O2 Saturation (%) 81% 93% 97%
WCC 1000 9/L (n¼ 4–11) 9.6 17 12.4
Bilirubin (umol/L) (n¼ 3–17) 57 43 36
Alkaline phosphatase (IU/L) (n¼ 35–104) 197 170 151
Gamma glutamyl transferase (IU/L) (n¼ 5–40) 105 97 65
Ventilatory support Mechanical ventilation:FiO2 80%. High-ﬂow O2 by facial mask O2 by Nasal Prongs
Inotropic support Nor-adrenaline: 14 mcg/min None required None required
Pt 2 Abdominal pain Yes Mild None
Temperature (C) 37.8 36.8 37.7
Blood pressure (mmHg) 97/42 140/77 135/82
O2 Saturation (%) 88% (PaO2 7.4 kPa) 91% 93%
WCC 1000 9/L (n¼ 4–11) 21.1 14.5 11.7
Bilirubin (umol/L) (n¼ 3–17) 40 21 18
Alkaline phosphatase (IU/L) (n¼ 35–104) 269 201 160
Gamma glutamyl transferase (IU/L) (n¼ 5–40) 236 168 102
Ventilatory support Non-invasive ventilation (CPAP) High-ﬂow O2 by facial mask Not required
Inotropic support Not required Not required Not required
Pt 3 Abdominal pain Yes Yes None
Temperature (C) 38.7 38.1 37.3
Blood pressure (mmHg) 65/44 91/53 102/58
O2 Saturation (%) 87% 91% 93%
WCC 1000 9/L (n¼ 4–11) 17.1 18.1 12.4
Bilirubin (umol/L) (n¼ 3–17) 19 22 11
Alkaline Phosphatase (IU/L) (n¼ 35–104) 115 90 75
Gamma glutamyl transferase (IU/L) (n¼ 5–40) 11 14 12
Ventilatory support Mechanical ventilation, FiO2 70% Mechanical ventilation, FiO2 40% Nasal prongs
Inotropic support Nor-adrenaline: 10 mcg/min None required None
J.M. Howard et al. / International Journal of Surgery 7 (2009) 94–99 95tomography (CT) or ultrasonography guidance. A 22G spinal needle
was positioned transhepatically in the gallbladder and bile was
aspirated and cultured. The Seldinger technique was used to place
a pigtail catheter into the gallbladder. Following the procedure the
patient was rescanned to verify the correct location of the chol-
ecystostomy catheter. Each patient had a varying post-procedural
course as described below. However, all 3 had an initial response to
the procedure within 24 h, with resolution of pyrexia, normal-
isation of white cell count, restoration of blood pressure and pulse
rate, reduced need for pressor medications and respiratory
supports, and resolution of their abdominal pain.
The ﬁrst case is that of an 89 year old manwith a background of
ischaemic heart and peptic ulcer diseases, andwas ASA grade IV. He
presented to our Emergency Department with a 48 h history of
abdominal pain and vomiting, and suffered from a cardiopulmo-
nary collapse secondary to septic shock. He required immediate
intubation andmechanical ventilation alongwith inotropic support
(nor-adrenaline 14 mcg/min, correction of coagulopathy and
broad-spectrum intravenous antibiotics). Abdominal CT scan
(Fig. 1) revealed a very large distended gallbladder with peri-
cholecystic ﬂuid and wall thickening. His common bile duct (CBD)
measured 1.6 cm with a ﬁlling defect noted distally. He underwent
CT-guided PC within 12 h of admission, without complication.
Following PC he had a rapid clinical response: his sepsis was
controlled, allowing withdrawal of mechanical ventilation and
inotropic support within 24 h of the drainage. His WCC, Liver
function tests, Coagulopathy, and Vital signs all settled (see Table 1).
He was well enough to undergo an ERCP within 48 h of admission.
He had a large CBD stone which was extracted and spincterotomy
performed. His antibiotics were stopped on day 7, and he was
discharged home well on day 28 with drain in situ. The drain was
removed after 6 weeks. He has since had a yearly review and
remains well. He suffered no complications from the PC procedure.The second case, a 90 year old ladywith ischaemic heart disease,
obstructive airways disease and atrial ﬁbrillation (ASA grade III),
presented to our ED with severe abdominal pain and fever. On
admission, she was pyrexial, hypoxic (PaO2 7.4 kPa) and hypoten-
sive (see Table 1). She underwent a CT demonstrating acute
cholecystitis with no duct dilatation and an associated large bowel
ileus (Fig. 2). She was transferred to the ICU where she required
non-invasive ventilation. Ultrasound guided PC drainage was per-
formed within 12 h. She made a rapid improvement within 24 h
with restoration of blood pressure, withdrawal of CPAP, and reso-
lution of her abdominal pain. Her clinical and laboratory parame-
ters returned to normal within the next 48 h. She was discharged
from ICU on day 3, and discharged home following drain removal at
4weeks. She suffered no PC related complications. Onyearly review
she has had no further gastro-intestinal complaints.
The last case is that of a 91 year old lady whose medical
comorbidities included chronic obstructive airways disease and
hypertension, and she was ASA grade III. She also presented with
abdominal pain and septic shock (see Table 1). Admission abdom-
inal CT scan revealed a grossly distended and thick walled gall-
bladder (Fig. 3). The features were suggestive of acute cholecystitis
with Mirizzi’s syndrome, and localised perforation of the gall-
bladder. She required mechanical ventilation (FiO2 70%) and
inotropic support (nor-adrenaline 10 mcg/min). Urgent ultrasound
guided PC was performed, without incident. Within 24 h her
pyrexia and sepsis began to settle, and her LFTs began to normalise.
Inotropic support was discontinued 18 h post-PC, and she was
extubated 36 h post-PC. She was discharged from ICU 48 h post-
procedure. However, on day 16 she developed a recurrent episode
of sepsis with right sided abdominal pain. Cholecystostomy tubo-
gram (Fig. 4) revealed multiple CBD stones and it was decided that
she would ultimately require a cholecystectomy. She underwent
the same successfully 4 weeks post-admission.
Table 2
Evidence for the role of PC: summary of the largest case series from literature review.
Author Ref. Study type Patients (n) Technical
success
Clinical
success
rate
Minor morbidity Major
morbidity
30 Day mortality PC related
mortality
Pts undergoing
cholecystectomy
Pts with
recurrent
biliary sepsis
Hatzidakis 18 Randomised
controlled trial:
123 95% PC: 86% n¼ 6 (9.5%): n¼ 3 (4.8%): PC: 11 deaths
(17.5%)
1 Death (1.6%): n¼ 16 (25%) n¼ 1 (2%)
PC vs. CO PC n¼ 63
CO n¼ 60
CO: 87% Dislodgement
of PCC: n¼ 6
Dislodgement of PCC
requiring surgery:
n¼ 3
CO: 8 deaths (13%) Dislodged
PCC> surgery>
intra-operative
death
Elective: n¼ 9
Emergency: n¼ 7
Akyurek 16 Randomised
controlled trial:
61 100% PCLC:
100%
w-in 24 h
n¼ 2 (6.5%) 0% PC: 0% 0% 100% (both groups) 0%
PC with early LC
(PCLC)
vs. CO with delayed
LC (DLC)
PCLC n¼ 31
DLC n¼ 30
DLC: 100%
w-in 72 h
Dislodgement
of PCC: n¼ 1 Minor
bile leak: n¼ 1
DLC: 1 death (3%)
Borzellino 9 Retrospective
chart review
84 98.80% 100% n¼ 4 (4.8%)
Dislodgement of PCC:
n¼ 3 Minor bile
leak: n¼ 1
n¼ 1 (1.2%):
Bleeding requiring
surgical
intervention:
n¼ 1
0% 0% n¼ 71 (84.5%)
Elective: n¼ 70
Emergency: n¼ 1
0%
Fisher 17 Retrospective
chart review
80 100% 85% 0% n¼ 2 (2.5%) 12 Deaths (15%) 0% n¼ 32 (40%) n¼ 7 (9%)
Abscess treated with
USG drainage: n¼ 2
Elective: n¼ 32
Arnaud 18 Retrospective
chart review
65 97% 90% n¼ 5 (7.8%): 0% 9 Deaths (13.8%) 0% n¼ 9 (15.3%): n¼ 11 (17.5%)
Dislodgement of PCC: n¼ 2 Emergency: n¼ 2
Minor bleeding: n¼ 3 Elective: n¼ 1
Mx. of recurrent
AC: n¼ 6
Spira 11 Retrospective
chart review
55 98.00% 96% n¼ 9 (16%): n¼ 1 (1.8%): 3 Deaths (5.5%) 0% n¼ 32 (58%) n¼ 10 (19.2%)
Dislodgement of PCC: n¼ 9 Bleeding requiring
surgery: n¼ 1
Elective: n¼ 30
Emergency: n¼ 1
Mx. of recurrent
AC: n¼ 1
Silberfain 19 Retrospective
chart review
48 100% 85% n¼ 5 (10%) 0% 3 Deaths (6.25%) 0% n¼ 16 (33%) n¼ 7 (15%)
Dislodgement/blockage of PCC:
n¼ 5
Elective: n¼ 9
Mx. of recurrent
AC: n¼ 7
Byrne 8 Retrospective
chart review
45 100% 78% n¼ 7 (15.5%): n¼ 1 (2%): 9 Deaths (20%) 1 Death (4.5%) n¼ 23 (51%) n¼ 1 (2.8%)
Dislodgement/blockage of PCC:
n¼ 5
Bleeding requiring
surgery: n¼ 1
Bleeding>
surgery>
death from
MOF
Elective: n¼ 22
Minor bile leak: n¼ 2 Emergency: n¼ 1
Leveau 20 Retrospective
chart review
35 97% 74% n¼ 15 (43%) n¼ 1 (3%): 5 Deaths (15%) 0% n¼ 3 (8.6%) n¼ 4 (11%)
Minor bleeding: n¼ 1 Bile leak requiring
surgery: n¼ 1
Elective: n¼ 2
Minor bile leak: n¼ 11 Emergency: n¼ 1
Dislodgement of PCC: n¼ 3
Bakkaloglu 21 Retrospective
chart review
27 100% 100% n¼ 3 (11%): n¼ 1 (3.7%): 0% 0% n¼ 5 (18.5%) n¼ 3 (14%)
Dislodgement of PCC: n¼ 3 Haematoma
requiring USG
drainage: n¼ 1
Elective: n¼ 5
Li 10 Retrospective
chart review
25 100% 92% n¼ 4 (16%): 0% 4 Deaths (16%) 0% n¼ 9 (36%): n¼ 2 (8%)
Dislodgement of PCC: n¼ 4 Elective: n¼ 7
Emergency: n¼ 2
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Fig. 1. Case 1: CT scan demonstrating a very large distended gallbladder (14 cm), with
an ill-deﬁned gallbladder wall and ﬂuid seen in a pericholecystic distribution. The CBD
is dilated at 1.6 cm and a ﬁlling defect noted at the distal CBD.
J.M. Howard et al. / International Journal of Surgery 7 (2009) 94–99 973. Discussion
Acute cholecystitis is a common disease, which carries a risk of
complications including empyema, gangrene, perforation, and
peritonitis. As our elderly population continues to increase, we will
likely see an increasing number of high risk patients presenting
with acute and complicated cholecystitis. Cholecystectomy is the
standard therapy for acute cholecystitis, either during the initial
acute hospitalisation or at a subsequent admission following
resolution of the initial inﬂammatory process. In very elderly
patients, or patients with major comorbidities a conservative
approach with antibiotic therapy and planned delayed surgery or
an expectant approach is the common practice. Where acuteFig. 2. Case 2: CT scan demonstrating a grossly distended gallbladder with a thick
enhancing wall and evidence of acute cholecystitis without gallstones. Dilated caecum
and proximal colon without evidence of an obstructing lesion.
Fig. 4. Case 3: A cholecystostomy tubogram demonstrating a number of ﬁlling defects
within the gallbladder consistent with gallbladder calculi. The common duct is dilated
and contains a large ﬁlling defect within its distal aspect.
Fig. 3. Case 3: CT scan showing an enlarged gallbladder (15 5 cm) causing distortion
of surrounding structures and likely associated Mirizzi’s syndrome. Dilated cystic and
intrahepatic ducts with multiple gallstones noted within the gallbladder.
J.M. Howard et al. / International Journal of Surgery 7 (2009) 94–9998cholecystitis is associated with sepsis and critical illness, however,
drainage of the source of sepsis is required, and in this scenario, as
presented in this small series, percutaneous cholecystostomy may
allow recovery in patients that would have an enormous risk of
dying following general anaesthesia and open or laparoscopic
biliary surgery.
The reported technical success rate of radiologically guided
percutaneous cholecystostomy is 98–100% with few procedure
related complications (mortality and major complications 0–6.5%,
minor complications 0–20%)7–23 (refer to Table 2). The most
commonly reported minor complications include percutaneous
catheter dislodgement or blockage. Depending on the individual
patients clinical situation, tube dislodgement may be managed
conservatively (if the acute inﬂammatory process has already
settled down, with resolution of the symptoms and signs of acute
cholecystitis) or with catheter re-insertion if the patient
continues to be symptomatic. In rare cases where tube
dislodgement results in a signiﬁcant biliary leak or injury to
adjacent organs, surgical intervention may be required. The risk
of catheter blockage can be minimised through daily ﬂushing of
the catheter with 10 ml of sterile saline, and catheter dislodge-
ment is less common when more modern locking pigtail cathe-
ters are used.18
Majormorbidity arising frompercutaneous cholecystostomycan
arise fromdamage to surrounding structures, and includes bleeding,
biliary injury resulting in bile leakage, intestinal perforation or
pneumothorax.8,9,11,21 Tube dislodgement can result inmajor biliary
peritonitis, andwas a cause ofmajormorbidity andmortality in two
of the series reviewed.18,23 The risk of injury to adjacent structures is
minimised when the procedure is performed only by experienced
interventional radiologists. The optimal method of visualisation
(USS vs. CT-guided), and the optimal route of tube insertion
(transhepatic vs. transperitoneal) remain questionable, as no rand-
omised controlled trials have been performed to date.
Spira11 studied the use of percutaneous cholecystostomy and
delayed laparoscopic cholecystectomy in critically ill patients of allages. Over 5 years, 55 critically ill patients with severe comorbid-
ities, and suffering with severe acute cholecystitis underwent
emergency percutaneous cholecystostomy. Despite their critical
condition, 95.7% of patients showed a rapid clinical improvement
within 72 h (mean 1.7 days). Ninety three percent of cases were
discharged from the hospital forgoing the need for emergency
cholecystectomy and its associated risk.
In a randomised controlled trial by Hatzidakis,15 efﬁcacy of PC
was compared with conservative management. 123 patients with
acute cholecystitis, who were classiﬁed as surgically high risk
(with an APACHE II score of 12 or more) were randomised into
either the conservative management or percutaneous chol-
ecystostomy group, over a four year period. PC was technically
successful in 60 of 63 patients (95.2%), and a clinical success in
86% of patients. The 30 day mortality was 17.5%, and all patients
died as a result of either ongoing sepsis or severe comorbid
disease. Despite PC, 11% of patients still required emergency
surgery for persistent symptoms (n¼ 3), catheter dislodgment
(n¼ 3), or unsuccessful PC (n¼ 1). Delayed elective surgery was
performed in 14% of cases, while 51% did not require any further
intervention. In the CO group, 87% made a full recovery, while 13%
died from ongoing sepsis. Of note, all successfully treated patients
showed clinical improvement within 72 h the PC procedure. The
authors recommended the use of PC in critically ill ICU patients,
and also in those patients who fail to improve with conservative
management.
Akyurek16 reported their randomised controlled trial which
compared the use of percutaneous cholecystostomy followed by
early laparoscopic cholecystectomy (PCLC, n¼ 31), with conserva-
tive management followed by delayed laparoscopic cholecystec-
tomy (DLC, n¼ 30). Again, all patients were considered to be high-
surgical risk patients with acute cholecystitis. In the PCLC group,
100% of patients experienced symptom relief within 24 h, and early
LC was attempted in all patients once their clinical condition was
sufﬁciently stable. There was no PC related major morbidity or
mortality, and early LC was accomplished in 93.5%. In the DLC
J.M. Howard et al. / International Journal of Surgery 7 (2009) 94–99 99group, delayed LC was successfully accomplished in 86.6%. The
hospital stay was signiﬁcantly shorter, and costs lower for the PCLC
group. The authors concluded that PC allows for the resolution of
sepsis, permitting early LC to be safely performed once sepsis and
acute infection had resolved.
The optimal management for patients after successful percu-
taneous cholecystostomy is controversial, and is very much
dependant on the clinical situation. The recurrence rate of acute
calculous cholecystitis following patient catheter removal may be
as high as 19%.11 Therefore, prophylactic treatment against recur-
rent acute cholecystitis may be advisable and several treatment
options are available. In patients who are not at high risk, elective
cholecystectomy can be safely performed once PC has allowed for
the resolution of acute illness, and improvement in the general
condition of the patient.8,9,11,16 In elderly patients who remain at
high-surgical risk due to their medical comorbidities, less invasive
treatments, such as percutaneous stone removal, lithotrispy or
long-term gallbladder drainage, may prevent recurrence.18,21,22 An
expectant conservative approach may also be justiﬁed, with the
possibility of repeating the OC procedure should cholecystitis
recur.
In this study, all 3 of our patients underwent successful chol-
ecystostomy, and all had adequate bile ﬂow from catheters
resulting in resolution of their symptoms and signs within 24–
48 h. Two patients had associated calculous complications while 1
had an acalculous cholecystitis. The addition of ERCP in one
patient may have been helpful in his recovery from sepsis. For
acalculous cholecystitis, the percutaneous cholecystostomy may
be the only treatment neccessary,13,14 since cholecystectomy is not
usually indicated if ﬁndings are normal on post-drainage chol-
angiogram. Certainly in our second case – a 90 year old patient
with severe compromising comorbidities – this approach
provided a successful deﬁnitive procedure. In patients with
calculous gallbladder disease we observed prompt clinical beneﬁt
and resolution of symptoms following choecystostomy, and one
patient went on to have a cholecytectomy subsequently and the
other was managed expectantly without incident. The decision to
proceed to surgery represents clinical judgement, but in the
absence of recurrent symptoms or recurrent sepsis it may be
avoided.
4. Conclusion
In conclusion, this small case series highlights clinical scenarios
where percutaneous cholecystostomy resulted in salvage of
patients who would not be expected to survive without drainage
of infected bile, and where surgery would carry extremely high
risks of mortality. We recommend the use of this interventional
radiology approach as part of the overall management of severeacute cholecystitis in all critically ill and elderly patients with
comorbid disease.Conﬂicts of Interest
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